Aims: Alcohol consumption during pregnancy remains a public health problem despite >40 years of attention. Little is known about how state policies have evolved and whether policies represent public health goals or efforts to restrict women's reproductive rights. Methods: Our data set includes US state policies from 1970 through 2013 obtained through original legal research and from the National Institute for Alcohol Abuse and Alcoholism's (NIAAA)'s Alcohol Policy Information System. Policies were classified as punitive to women or supportive of them. The association between numbers of punitive policies and supportive policies in 2013 with a measure of state restrictions on reproductive rights and Alcohol Policy Effectiveness Scores (APS) was estimated using a Pearson's correlation. Results: The number of states with alcohol and pregnancy policies has increased from 1 in 1974 to 43 in 2013. Through the 1980s, state policy environments were either punitive or supportive. In the 1990s, mixed punitive and supportive policy environments began to be the norm, with punitive policies added to supportive ones. No association was found between the number of supportive policies in 2013 and a measure of reproductive rights policies or the APS, nor was there an association between the number of punitive policies and the APS. The number of punitive policies was positively associated, however, with restrictions on reproductive rights. Conclusion: Punitive alcohol and pregnancy policies are associated with efforts to restrict women's reproductive rights rather than effective efforts to curb public health harms due to alcohol use in the general population. Future research should explore the effects of alcohol and pregnancy policies. Short Summary: The number of states with alcohol and pregnancy policies has increased since 1970 (1 in 1974 and 43 in 2013). Alcohol and pregnancy policies are becoming increasingly punitive. These punitive policies are associated with efforts to restrict women's reproductive rights rather than policies that effectively curb alcohol-related public health harms.
INTRODUCTION
On February 2, 2016, the US Centers for Disease Control and Prevention (CDC) released a report estimating the number of alcoholexposed pregnancies in the USA (Green et al., 2016) . Along with the report, the CDC issued infographics and other communications materials that appear to advise all women of reproductive age who have sex with men to avoid alcohol unless they are using contraception (CDC, 2016) . These materials, while an updated version of long-term guidance cautioning against use of alcohol during pregnancy, received widespread attention and were met with significant outrage as both paternalistic and unrealistic (Cunha, 2016; Petri, 2016) . To the best of our knowledge, over the past decade, there has not been similar media attention or public outrage about federal-level or state-level policy changes related to alcohol use during pregnancy. There is no question that alcohol use during pregnancy is a public health problem and that heavy alcohol use during pregnancy has a range of adverse health outcomes on the fetus, including adverse birth outcomes, fetal alcohol syndrome and fetal alcohol spectrum disorders (Russell and Skinner, 1988; Sokol et al., 2003; May et al., 2008; Strandberg-Larsen et al., 2009) . Because policies related to alcohol use during pregnancy generally do not get much media or public attention and because such policies are increasing at both the federal and state levels, understanding more about state policies targeting alcohol use during pregnancy is important.
Previous research has described state-level policies targeting alcohol use during pregnancy and categorized them as focused on punishing pregnant women who drink alcohol during pregnancy or as supportive of pregnant women (Thomas et al., 2006; Drabble et al., 2014) . Punitive policies seek to control pregnant women's behavior by civilly committing them, mandating reporting of pregnant women who use or are suspected of using alcohol to law enforcement and/or child welfare agencies, and initiating child welfare proceedings to temporarily remove children from mothers or terminate parental rights. Supportive policies seek to provide information, early intervention, and treatment and services to pregnant women, such as laws that mandate priority treatment in substance abuse treatment programs.
There has been some previous research about these policies and trends in these policies. Thomas et al. (2006) examined factors that explained differences across states in adoption of policies pertaining to alcohol use during pregnancy from 1980 to 2003. Controlling for relevant political and socio-economic variables, the only significant predictor of whether a state adopted a supportive policy (defined in that paper as a policy furthering women's autonomy) was the proportion of women in the state legislature. Although this finding is meaningful, it does not directly address an important question about whether policies targeting alcohol use during pregnancy are intended to be effective public health policies likely to reduce harms from alcohol use during pregnancy or whether they are intended primarily to restrict women's reproductive autonomy or rights, a key question raised by scholars (Gomez, 1997; Chavkin et al., 1998; Thomas et al., 2006) . Drabble et al. (2014) examined alcohol and pregnancy policy environments [defined as primarily punitive, primarily supportive or mixed approaches (including both punitive and supportive policies)] and found significant variation in policy environments across states. This research also found that, between 2003 and 2012, most types of policies targeting alcohol use during pregnancy increased. For example, the number of states that defined alcohol use during pregnancy as child abuse/neglect increased by 40%, although the number of states that gave pregnant women priority in terms of substance abuse treatment remained steady.
In this article, we extend previous research about alcohol and pregnancy policies. Using data between 1970 through 2013, we: (a) examine trends in individual types of alcohol and pregnancy policy, such as mandatory warning signs laws, laws mandating priority substance abuse treatment for pregnant women and laws requiring reporting of evidence of alcohol use and abuse during pregnancy to law enforcement or child welfare agencies; (b) examine trends over time in the number of states that have only punitive policy environments, only supportive environments, or mixed policy environments; (c) compare the state alcohol and pregnancy policy environments in 2013 to a measure of the effectiveness of the general alcohol policy environment in the states with respect to reducing alcohol-related harms, and a measure of how much a state restricts women's reproductive rights.
Understanding these trends enhances understanding of the current alcohol and pregnancy policy environment in US states. It also will be a first step toward understanding whether existing alcohol and pregnancy policy environments conform more closely with effective public health efforts to reduce harms due to alcohol use or with efforts to restrict women's reproductive rights.
METHODS
Data come from three sources: (a) 'Alcohol and Pregnancy Statutes and Regulations'; (b) 'General Population Alcohol Policy Effectiveness Score (APS)' and (c) 'Reproductive Rights Policies Score'.
Alcohol and Pregnancy Statute and Regulations
The data for Alcohol and Pregnancy Statutes and Regulations come from original legal research and the National Institute for Alcohol Abuse and Alcoholism's (NIAAA)'s Alcohol Policy Information System (APIS) (NIAAA, 2016) . We gathered these data in the following way: (a) we identified relevant statutes and regulations on each of six policy topics available on APIS (see Table 1 ); (b) identified effective dates for each one; (c) coded statutes and regulations, including ensuring inter-rater reliability. Inter-rater reliability consisted of using a standard procedure for legal data coding: having each of two coders gather and code data from half the 51 jurisdictions and then exchanging the jurisdictions for purposes of having one coder check the work of the other. In situations in which there were questions or different coding decisions, which was a rarity, the legal researchers worked together until consensus was reached; and (d) performed further quality control on our data set by comparing our results to those available from secondary sources, primarily the The Guttmacher Institute: Substance Abuse During Pregnancy Fact Sheets (https://www.guttmacher.org/state-policy/explore/substanceabuse-during-pregnancy).
Information about state-level policies targeting alcohol use during pregnancy has been tracked in APIS back to 2003 for four policy topics (priority treatment, legal significance for child abuse/child neglect, reporting requirements and mandatory warning signs), and back to 1998 for the other two (civil commitment and prohibitions against criminal prosecution [defined below] Once statutory and regulatory data and effective dates were obtained and assessed, policies were coded by a two person legal research team (2nd and 3rd authors), who have been trained in and have extensive experience coding legal data for social science purposes. Finally, we created a codebook for each policy and variable and updated it as necessary to ensure that it reflected any changes in definitions, coding conventions and procedures that occurred during the research process (Tremper et al., 2010a,b) .
Specific alcohol and pregnancy policy variables in our data set include the following [see Table 1 ]: 'Mandatory warning signs' includes requirements for establishments that sell alcohol to be consumed either on-or off-premise to post signs warning about the dangers of drinking alcohol during pregnancy. Priority treatment is divided into two: the first is 'Priority treatment for pregnant women', which includes policies that give pregnant women (but not women with children) priority for entering substance abuse treatment programs; the second is 'Priority treatment for pregnant women and women with children', which includes policies that give pregnant women and women with children priority for entering treatment. The variable does not distinguish whether the priority is given for outpatient or inpatient settings or publicly or privately funded sites. 'Prohibitions on criminal prosecution' includes policies that prohibit use of the results of medical tests, such as evidence from prenatal screening or toxicology tests, in criminal prosecutions of women who may have harmed a fetus or child. 'Civil commitment' includes policies that allow for mandatory involuntary commitment to treatment or the care of the state to prevent harm to a child due to a pregnant woman's alcohol use. Per recent research (Drabble et al., 2014) , reporting requirements is divided into two: 'Reporting requirements for Child Protective Services (CPS) purposes' includes mandatory or discretionary reporting to CPS for purposes of assessing risk of child abuse/neglect and 'Reporting requirements for data and treatment purposes' includes mandatory or discretionary reporting for purposes of data collection/surveillance or assessing need for substance abuse treatment. The 'Child Abuse/Neglect' policy includes states that have adopted statutes and/or regulations that clarify the rules for evidence of prenatal alcohol exposure in child welfare proceedings, such as those alleging child abuse, child neglect, child deprivation or child dependence, or concerning termination of parental rights. Each alcohol and pregnancy policy variable is dichotomous, coded as 0 if it was not in effect and 1 if it was in effect for that state that year.
Scholars have divided responses to substance use during pregnancy into supportive versus punitive or those that are supportive versus those that restrict women's autonomy (Gomez, 1997; Chavkin et al., 1998; Drabble et al., 2014; Thomas et al., 2006) . Following our approach in a previously published analysis (Drabble et al., 2014) , we created a four category categorical variable characterizing policy environments for each state and year as 'supportive only' (one or more of warning signs, priority treatment, reporting requirements for data or treatment purpose, and limitations on criminal prosecution and no punitive policies), 'punitive only' (one or more of civil commitment, reporting requirements for CPS purposes, and child abuse/neglect and no supportive policies), 'mixed supportive and punitive' (one or more supportive and one or more punitive policies), and 'no policy'.
To avoid problems of multiple comparisons, for the comparison with the General Population APS and Reproductive Rights scores, we created punitive and supportive environment scales. 'Number of punitive policies' is the sum of each punitive policy in effect in that state for that year (could range from 0 to 3). 'Number of supportive policies' is the sum of each supportive policy in effect in that state for that year (could range from 0 to 5).
'General Population APS' is a composite score that characterizes the efficacy of the overall alcohol policy environment in all 50 states and Washington, D.C. (Nelson et al., 2013) , and is based on alcohol policy and alcohol consumption data from 2000 to 2010 (Naimi et al., 2014) . To create the APS, a modified Delphi process was used consisting of 10 alcohol policy experts. The policy experts performed three tasks: (a) nominating and selecting existing alcohol policies; (b) rating the relative efficacy of those policies and (c) developing implementation ratings for each policy. Forty-seven alcohol control policies were initially nominated by panelists as effectively reducing excessive alcohol consumption and related harms at the population level (Nelson et al., 2013) . Prior to rating, investigators developed standardized descriptions of each policy. Panelists then independently rated the efficacy of each policy. Several methods were used to aggregate policy data into APS scores for each stateyear. Ultimately, scores were divided by their respective maximum possible scores and multiplied by 100 to rescale them within a theoretical range from 0 to 100 (Naimi et al., 2014) . The 2013 APS data that are used in our analysis come from a personal communication with the scale's creator (personal communication with Timothy Naimi, 7 December 2016). 'Reproductive Rights Policies Score' is the number of 14 possible laws per state restricting abortion that had been signed into law in 2013. The data for the number of these laws in effect in each state in 2013 come from a report published by the Center for Reproductive Rights and Ibis Reproductive Health (Burns et al., 2014) . This number includes all laws on the books in 2013, including those in effect and those on hold while court cases against them continue. Included laws and restrictions are mandatory parental involvement before a minor obtains an abortion; mandatory waiting periods before a woman can obtain an abortion; requirements to have or be offered an ultrasound prior to having an abortion; restrictions on abortion coverage in: private health insurance; in Medicaid; in public employee health insurance plans; mandating that clinicians that provide abortion are licensed physicians; have hospital admitting privileges; requiring abortion facilities to conform to standards of Ambulatory Surgery Centers; refusal to perform abortion services allowed; restrictions on provision of medication abortion; below average number of abortion providers per women of reproductive age; and gestational limit for abortion set by law.
Analysis
Data analysis is primarily descriptive and includes graphical plotting of alcohol and pregnancy policy trends over time, estimation of how Alcohol and Pregnancy Policy environments change (e.g. a state could move from no laws to punitive or punitive to supportive or supportive to mixed), and Pearson's correlations of associations among policy climates in 2013. For all analyses except for the examination of associations between policy climates, we used Alcohol and Pregnancy policy data from 1970 to 2013.
RESULTS
Overall, the number of states with at least one Alcohol and Pregnancy policy has increased dramatically since 1970. In 1970, no state had an Alcohol and Pregnancy policy; in 1980, 1 state (Massachusetts) had an Alcohol and Pregnancy policy; in 1990, 20 states had at least one policy; in 2000, 38 states had at least one policy; and in 2010 (through 2013), 43 states had at least one alcohol and pregnancy policy [see Figure 1 ].
The first Alcohol and Pregnancy policy took effect in Massachusetts in 1974 ('Reporting for CPS purposes and Child Abuse/Neglect'); no other state had a policy go into effect until 1984 (Rhode Island with 'Child Abuse/Neglect'). The first supportive policy went into effect in 1984 (Washington, DC with 'Mandatory Warning Signs').
In 2013, the most common Alcohol and Pregnancy policies were both supportive: 'Reporting for data or treatment purposes' (in 27 states) and Mandatory Warning signs (in 24 states). The least common policy was also supportive: 'Priority Treatment for both pregnant women and women with children' (in 4 states), although 13 states mandated 'Priority Treatment for pregnant women only'. Also in 2013, the most common punitive policy was 'Reporting for CPS purposes' (21 states), and the least common punitive policy was 
Trends in Alcohol and Pregnancy Policy Environment
In the 1970s and early to mid-1980s, Alcohol and Pregnancy Policy Environments were either punitive or supportive. The first state transitioned to a mixed alcohol and pregnancy policy environment in 1988 [See Figure 2] . Since 1985, the number of states with punitive alcohol and pregnancy environments remained steady (between four and six), while the number of states with a supportive alcohol and pregnancy environment increased dramatically between 1985 and 1995 (one to 24), and then steadily decreased to 15 in 2013. The number of states with a mixed alcohol and pregnancy policy environment has increased steadily over time, from 1 in 1988 to 25 in 2013 [See Figure 2] . As of 2013, half of states (25) had a mixed environment, 29% (15) had a supportive environment, 6% (3) had a punitive environment and 16% (8) had no policy.
The changes in the alcohol and pregnancy policy environment have occurred both across states and over time [See Figure 3 ]. The two most common transitional patterns were moving from no alcohol and pregnancy policy to supportive alcohol and pregnancy policy environments (29%; 15 states), and moving from no policy to supportive to mixed alcohol and pregnancy policy environments (27%; 14 states). Twelve percent (6 states) had no alcohol and pregnancy policy in place for the entire time from 1970 to 2013. Of the 25 states that had a mixed alcohol and pregnancy policy environment in 2013, more than half became mixed after being supportive (56% or 14 states), about one-fourth became mixed directly from no policy (24% or 6 states), and one-fifth became mixed after being punitive (20% or 5 states). These transitions to mixed policy environments are primarily in the direction of becoming more punitive.
Reflection of General Alcohol Policy Effectiveness or Reproductive Rights
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DISCUSSION
Our study has three key findings. First, the number of states with one or more alcohol and pregnancy policies has increased dramatically since 1970. There was minimal alcohol and pregnancy policy activity in the 1970s and 1980s, but there was a dramatic increase in the 1990s and early 2000s. The most adopted supportive alcohol and pregnancy policies between 1970 and 2013 require reporting alcohol use during pregnancy for the purposes of aggregated data collection and/or treatment for women. On the punitive side, the most adopted alcohol and pregnancy policies have been reporting requirements to CPS and defining alcohol use during pregnancy as child abuse/neglect. The smallest increases from 1970 to 2013 were for the supportive policy of priority treatment for pregnant women (or pregnant women and women with children) and the punitive policy of civil commitment. The emphasis on reporting policies (that typically go into effect after a woman has given birth) rather than policies to care for or treat women during pregnancy (whether through supporting them by giving them priority for treatment or punishing them through civil commitment) is striking. Second, alcohol and pregnancy policy environments are becoming increasingly punitive. These alcohol and pregnancy policy environments were initially punitive and then began to become supportive in the 1980s and 1990s before becoming mixed in the 2000s and beyond. The key longitudinal pattern is that alcohol and pregnancy policy environments have become mixed primarily through states with supportive alcohol and pregnancy policies adding one or more punitive policies. This trend is worrying because research related to drug use during pregnancy suggests punitive policies lead women to avoid and delay entering prenatal care and substance abuse treatment (Jessup et al., 2003; Roberts and Pies, 2011) and are disproportionally applied to Black women (Paltrow & Flavin, 2013; Roberts et al., 2014) . If punitive policies related to alcohol use during pregnancy function similarly to punitive policies related to drug use during pregnancy in leading to delays in entering treatment, the increase in punitive policies related to alcohol use during pregnancy may be particularly concerning, as research suggests that women needing treatment for alcohol use disorders face more barriers than men in accessing treatment (Alvanzo et al., 2014; Verissimo and Grella, 2017) and that delays in accessing treatment remains an impediment to successful treatment completion among pregnant women (Albrecht et al., 2011) .
Third, punitive alcohol and pregnancy policies are associated with policies that restrict women's reproductive autonomy rather than general alcohol policy environments that effectively reduce harms due to alcohol use among the general population. This finding suggests that a primary goal of pursuing such policies appears to be restricting women's reproductive rights rather than improving public health. This finding will likely be of concern to groups and individuals who care about women's reproductive rights. The finding that punitive alcohol and pregnancy policies reflect efforts to restrict women's reproductive autonomy rather than efforts to have policies effective at reducing alcohol-related harms should also be of concern to groups and individuals who care about reducing harms due to alcohol use during pregnancy. There is no question that alcohol use during pregnancy is a public health problem. It is thus reasonable to expect that organizations concerned with reducing harms due to alcohol use during pregnancy should also be concerned that policies that address this topic may be unnecessarily restricting women's reproductive rights in the name of public health without evidence that they effectively address the underlying public health problem.
There are some limitations to note. First, we used secondary sources for our measures of general alcohol policy effectiveness and reproductive rights. Although the General Population APS was designed for research purposes, the reproductive rights score was not. Second, although alcohol and pregnancy policies have been in place in US states since the 1970s, we only have 1 year of data for our comparison measures. It is possible that the association between punitive alcohol and pregnancy policies and reproductive rights policies has not always existed. It is also possible that, in earlier eras, alcohol and pregnancy policies were more in line with generally effective alcohol policies. Third, we interpret our findings of the association between punitive alcohol and pregnancy policies and reproductive rights policies and the lack of association of any alcohol and pregnancy policy with generally effective alcohol policies as conveying something about intent behind the policies. However, we do not have data about whether policymakers viewed these policies as a way to restrict women's reproductive rights or whether policymakers had knowledge of which general alcohol policies were effective. Determining whether the alcohol and pregnancy policies are effective at reducing harms due to alcohol use during pregnancy would require analyses of the impact of these policies on alcohol use during pregnancy and birth outcomes, a strategy in which we are engaged.
This study also has strengths. First, this study used rigorous legal research methods for coding alcohol and pregnancy policies. Second, this study extends previous research on trends in alcohol and pregnancy policies before 1980 and after 2012, time periods not included in previous research. Third, while scholars and advocates have debated whether alcohol and pregnancy policies reflect true public health efforts to reduce harms due to alcohol use during pregnancy or whether they are attempts to restrict women's reproductive rights, this is the first study of which we are aware that directly assesses the relationship between alcohol and pregnancy policies and other policies.
In conclusion, state policies targeting alcohol use during pregnancy have increased over time and have become more punitive. Punitive alcohol and pregnancy policies are associated with efforts to restrict women's reproductive rights. To understand the impact of these policies, future research should explore the effects of policies targeting alcohol use during pregnancy on alcohol use during pregnancy and birth outcomes. Rather than devoting attention to updated CDC communications materials, journalists and advocates concerned with government responses to alcohol use during pregnancy should focus their attention on activities of US states.
